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Abstract
In the present work, we describe the study and performance of a robust text detection method in color and regular
images. The system employs two important stages: Firstly the combination of wavelet transforms and gabor ﬁlter is
applied to extract sharpened edges and textural features of a given input image. In the second stage, wavelet entropy
is imposed to get an energy value of a resulted gabor image in order to ﬁnd the high frequency texture elements of a
processed one to determine the true text region of an image. Experiments are conducted on standard ICDAR database
and with multi-lingual dataset. Experimental results show that the proposed method is able to detect text of diﬀerent
font size, complex background and contrast. Furthermore, the system performance surpasses the existing method in
terms of detection accuracy.
c© 2011 Published by Elsevier Ltd.Selection and/or peer-review under responsibility of C3IT
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1. Introduction
Text in images describe the information source about the contents of an image and can be used for
browsing / retrieval of information in a large image database. The appearance of a text in an image is a
substitute for the non-text content. Though many eﬀorts have been devoted to, it remains a challenge due
to variations of text size, font, array orientations and degree[1]. The role of text detection is to ﬁnd the
image regions containing only text that can be directly highlighted to the user or fed into an OCR module
for recognition [2].
Several approaches for text detection in images and videos have been proposed in the past. Chen et
al.[3] detected and recognized text in complex images and video frames. Ye et.al.[4] proposed a two step
algorithm for detecting text in images and video frames.Chung-Wei Liang and Po-Yueh Chen [5] developed
a DWT based text localization system. Xiaoqing Liu and Jagath Samarabandu [6] proposed a Multiscale
edge-based text extraction from complex images. The method employs three stages: Candidate text region
detection, text region localization and character extraction.
From the above study, many approaches have been proposed for region classiﬁcation by employing
diﬀerent approaches. It has been noticed that most of the work carried out on images with simple back
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grounds and less work done on images comprising low contrast, unconstrained background,complex back-
ground. Hence, in this regard there is a still room to work with these constraints.In this work we propose
a new text detection method based on transforms and entropy with eﬃcient accuracy. We integrate edge,
smoothing and texture method to detect texts in images. Our approach works in a better manner and utilizes
the functionalities of Gabor ﬁlters and Wavelet entropy.
Rest of the paper is organized as follows. In section 2 proposed method is discussed. In section 3
experimental results and performance analysis on existing methods are described. Conclusion is followed
in section 4.
2. Proposed Method
The proposed method consists of two stages. In the ﬁrst stage, we used combination of wavelet transform
and gabor ﬁlter to extract the sharpen edges and texture information. In the second stage, text areas are
detected by an average energy incurred by applying wavelet entropy to the resultant gabor ﬁltered image.
2.1. Application of Wavelet Transform and Gabor Filter for an Eﬃcient Feature Extraction
Fourier transform based spectral analysis is the dominant analytical tool for frequency domain analysis.
However, Fourier transform cannot provide any information of the spectrum changes with respect to time.
Fourier transform assumes the signal is stationary, but partial discharge signal is always non-stationary. To
overcome this deﬁciency, an alternative mathematical tool- wavelet transform must be selected to extract the
relevant time-amplitude information from a signal. This wavelet transform uses two ﬁlter sets of high pass
and low pass and applies them on the given image in some layers. As the image crosses theses ﬁlters for the
ﬁrst time, four new images are acquired; approximation (result of the low pass ﬁlter), details in horizontal
point, details in vertical point, and details in diagonal as shown in ﬁgure 1(a). In this study, we selected
average image of details of three orientation horizontal, vertical and diagonal images. Because detailed
information represents the sharpen edges of an image in all three orientation. Hence, average image will be
subsequently used by Gabor ﬁlter, which extracts the texture information.
The gabor ﬁlter was originally introduced by Dennis Gabor. One dimensional gabor ﬁlter is deﬁned as
the multiplication of cosine/sine (even/odd) wave a gaussian windows as follows:
ge(x) =
1√
2πσ
e−x
2/2σ2cos(2πw0x) (1)
go(x) =
1√
2πσ
e−x
2/2σ2 sin(2πw0x) (2)
where wo deﬁnes the center frequency (i.e, the frequency in which the ﬁlter yields the greater response)
and σ the spread of the gaussian window. Complex gabor ﬁlter is given by:
g(x) = ge(x) + igo(x) =
1√
2πσ
e−x
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2πσ
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2/2σ2ei(2πwox) (3)
Two dimensional gabor ﬁlter is given as follows:
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where (wxo ,wyo ) deﬁnes the center frequency and (σx, σy) the spread of the gaussian window.
The uncertainty principle states that the product of the spread (i,e uncertainty) of a signal in the time
and frequency domains must exceed or equal a ﬁxed constant. Gabor ﬁlter is optimally localized as per
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(a) (b) (c)
Fig. 1: (a) Wavelet Subbands with One-Level of Decomposition (b) Result obtained after applying gabor
ﬁlter (c)Result obtained after applying gaussian smoothing
the uncertainty principle in both the spatial and frequency domain. This implies gabor ﬁlters can be highly
selective in both position and frequency. Thus resulting in sharper texture boundary detection is shown in
the ﬁgure1(b).
2.2. Wavelet Entropy
To suppress the background information of a resulted gabor image, gaussian smoothing is performed
which is shown in the ﬁgure 1(c). The smoothened image contains an energy information of texture feature.
So as to extract energy information, the image is divided into smaller blocks which is shown in ﬁgure 2(a).
After some statistics on typical text sizes, the block size was ﬁxed at 10x10 pixels. However, this may
be tuned as needed. To extract an energy information we applied wavelet entropy to each grids. Various
wavelet entropy measures were deﬁned by researchers, In this work, log energy entropy is applied for feature
extraction. The deﬁnition of log energy entropy is as follows:
E(si) = log(s2i )
E(s) =
N∑
i=1
log(si)2
Average energy of all the grids is ﬁxed as threshold. If grid entropy ≥ threshold it is considered as text
or else considered as non-text region. Figure 2(b) shows the text detection obtained from the above said
features (green line indicates text).
3. Experimental Results and Performance Evaluation
It has to be noted that Gabor ﬁlters are very sensitive to scale, orientation and frequency of the texture.
If any of these are aﬀected due to noise, then Gabor ﬁlter bank may not even detect the particular texture.
The ﬁlter bank parameter tuned empirically. In all our experiments we tuned 4,4 for Variances along x
and y-axes respectively (i.e,σx, σy), 1/sqrt(8) for the frequency of the sinusoidal function and pi/8 for the
orientation of Gabor ﬁlter. The multi-textured image is processed by the tuned ﬁlter bank and the textural
features are extracted for each pixel position.
The proposed method is tested on three diﬀerent datasets. First, the most cited ICDAR2003 dataset[7].
Second, a dataset of 101 video images [8]. At last, we have further tested our scheme with our own collection
of multilingual dataset. We compared the proposed method with the existing text detection methods such as
Edge-based, Gradient-based, Uniform-colored and Laplacian on 101 test images [8].Figure 3 shows some
of the results obtained from the proposed technique. Most of the true detected text blocks with a fewer
false detected blocks are observed in ﬁgure 3(a) due to varying background in the image. We then evaluated
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(a) (b)
Fig. 2: (a) Result obtained after drawing 10*10 grids (b) Result obtained after applying wavelet entropy
(a) (b)
Fig. 3: (a) Detected Text Blocks (b) Successful Detection of Text Blocks on ICDAR 2003 Dataset
proposed method with a standard ICDAR2003 dataset and with our own collection of multi-lingual dataset.
Some of the results can be seen in ﬁgure 3(b) & 4.
In order to evaluate the performance of proposed method, we used the following criteria. (i)Truly De-
tected Block (TDB): A detected block that contains the text line, partially or fully. (ii) False Detected Block
(FDB): A detected block that does not contain text. (iii) Text Block with Missing Data (MDB): A detected
block that misses some characters of a text line (MDB is a subset of TDB).
For each image in the dataset we manually count the Actual Text Blocks(ATB). The performance mea-
sures are deﬁned as follows: (i)Detection Rate (DR)= TDB/ADB. (ii) False Positive Rate (FPR)= FDB/(TDB+FDB).
(iii) Miss Detection Rate (MDR)=MDB/TDB.
Table 2(a) shows the comparative study of proposed with the existing methods. From the table it is clear
that the obtained TDBs are more (i.e., it leads us to have more number of true text blocks), FDBs are quite
more, which indicates that there is an existence of few false alarms and MDB is less, which shows that the
miss detection of text blocks are less in number.
Method ATB TDB FDB MDB DR FPR MDR
Proposed method 124 119 74 23 95.96 38.34 19.3
Table 1: Result obtained on ICDAR2003 dataset [7]
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(a) input image (b) output image
Fig. 4: Results obtained for South Indian Script of Kannada Text.
From Table 2(b), it is clear that the proposed method has higher DR and MDR compare to existing
methods and FPR is slightly more compare to Laplacian method. As our aim is to achieve highest DR
by detecting true text blocks of an image, we achieved 97.9%. Though FPR=13.9% is slightly more than
the Gradient and Laplacian methods. By the conduct of experiment, it is proved that the proposed method
exhibits higher detection rate than the existing methods. Table 1, shows the preformance results obtained on
standard ICDAR2003 dataset with high detection rate.
Method ATB TDB FDB MDB
Edge-based [6] 491 393 86 79
Gradient-based [9] 491 349 48 35
Uniform-colored [10] 491 252 95 94
Laplacian [8] 491 458 39 55
Proposed method 491 481 78 53
(a)
Method DR FPR MDR
Edge-based [6] 80.0 18.0 20.1
Gradient-based [9] 71.1 12.1 10.0
Uniform-colored [10] 51.3 27.4 37.3
Laplacian [8] 93.3 7.9 12.0
Proposed method 97.9 13.9 11.0
(b)
Table 2: (a) Results on the dataset [8] (b) Performance on the dataset [8]
4. Conclusion
The proposed system deals with an eﬃcient text detection mechanism capable of detecting text of mul-
tilingual languages of diﬀerent fonts, contrast and in unconstrained background. The major part of our work
is to detect texture feature and text region, done by using the combination of wavelet transform and gabor
ﬁlter. A concept of wavelet entropy is applied to detect text on exact location. Experiments are conducted
on standard datasets of ICDAR2003, 101 video images and with the collection of multilingual dataset. The
proposed method was compared with four well known algorithms and outperformed the existing methods
with high detection rate. We also encountered few false alarms in our method and it could be removed by
using suitable text veriﬁcation methods, which could be our future research.
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